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Description 
SOFT FLOOR SCRUBBER 

Cross Reference to Related Applications 

[0001] This application claims the benefit of U.S. Provisional 

Patent Application Serial No. 60/319,643, filed October 

22, 2002. 
Background of Invention 

Field of the Invention 

[0002] jhe present invention relates generally to cleaning and 
dusting apparatus and, more particularly, to self- 
propelled power driven scrubbing machines. More specifi- 
cally, the present invention relates to a propelled rider 
scrubber for carpeted surfaces that cleans by applying a 
cleaning solution, scrubbing the wetted carpet, and ex- 
tracting dirt and moisture from the treated carpet. 
Description of the Prior Art 

[0003] First impressions are important, and for most commercial 
establishments the floor is the first surface noticed by 



most visitors and guests. "If your floors shine, your facility 
shines" is a phrase that particularly applies to the hospi- 
tality industry. The "cast" of cleaners at Disneyland and its 
companion Disney California Adventure must service hun- 
dred of areas and buildings, in addition to 400,000 square 
feet of sidewalks. It is a task that keeps 1,100 employees 
busy day and night. 
[0004] Hotels, casinos, exhibition halls, and airports have an 
even more difficult task. Many are open 24/7/365, with 
regular traffic in nearly all areas of the facility, from both 
guests and staff. A visit to almost any Las Vegas casino 
late at night will find employees polishing floors and 
tending to carpets. Entrance carpeting is often extracted 
daily to maintain a bright, like-new appearance. Conven- 
tion areas have become ever more important revenue 
sources, and present myriad cleaning problems. In addi- 
tion to high levels of foot traffic, conventions require ex- 
hibit and meeting room set up and teardown. In busy 
convention centers, banquets run breakfast, lunch, and 
dinner. 

[0005] Just as dust and grit are the bane of polished hard floors, 
their removal from carpeting is essential to good looks 
and long carpet life. In addition to a daily spot removal 



regimen, a balanced carpet-cleaning program includes 
frequent vacuuming to remove surface soils in high traffic 
areas, and less frequent deep cleaning to remove adhered 
and accumulated soiling not touched by the other removal 
techniques. 

[0006] From a health standpoint, deep soil removal on a regular 
basis would seem far better than interim spot-removal 
and surface vacuuming. Additionally, such treatment 
would maintain the carpeting in a like-new condition for a 
far longer period of time, as well as decreasing the other 
problems associated with carpet contaminants. For rea- 
sons of both cost and convenience, the general trend is 
away from the deep cleaning wet system in medium and 
large facilities. 

[0007] jhe main expense in floor care maintenance is the cost of 
labor, which may amount to over 90% of an operational 
budget. Presently available deep cleaning/wet systems can 
treat at most 400-500 square feet per hour over an eight- 
hour shift. This pace translates into a labor cost that can- 
not compete with the more superficial interim methods, 
such as absorbent pad cleaning or dry foam extraction. 

[0008] Jhe higher speed cleaning processes are also usually low- 
moisture systems. For areas requiring a rapid "turn," such 



systems offer the advantage of rapid drying. With some 
venues having foot traffic 24 hours a day, rapid drying is 
essential to full facility utilization. A need exists to pro- 
vide fully utilized facilities with the ability to deeply clean 
carpeted surfaces at a more rapid rate than is presently 
provided while also extracting a greater amount of mois- 
ture to effect a more rapid drying than has previously 

been possible when deep cleaning. 
Summary of Invention 

[0009] According to the present invention, an operator driven, 

ridable carpet cleaning scrubber utilizes a pair of counter- 
rotating cylindrical brushes and a liquid spray manifold 
located forward of the brushes to apply cleaning solution 
prior to agitation of the carpeted surface to be cleaned. A 
pair of articulating vacuum shoes maximizes the applica- 
tion of suction to the varying surfaces of the brushed car- 
pet, enhancing the removal of cleaning solution from the 
cleaned carpet. 

[0010] Preferably the spray manifold is provided with a plurality 
of spray nozzles, extending the length of the cylindrical 
brushes. A pump is also preferably provided to enable a 
sufficient flow of cleaning solution through the manifold 
and spray nozzles. 



[001 1] As another aspect of the present invention, these struc- 
tural features can easily be retrofitted to a hard surface 
cleaner. Counter-rotating brushes are also used to clean 
hard (non-carpeted) surfaces, and frequently employ a 
gravity-fed cleaning fluid applicator that directs the fluid 
to the rotating brushes. Soft (carpeted) floors require the 
application of significantly more cleaning fluid, which is 
provided by the addition of a fluid pump and a spray 
manifold assembly. Locating the application spray nozzles 
forward of the counter-rotating brushes enables the satu- 
ration of the carpeted surface prior to the agitation 
thereof by the rotating brushes. 

[0012] Hard surface scrubbers utilize vacuum squeegees to re- 
move any applied cleaning fluid. Squeegee operation over 
a soft (carpeted) surface is not efficient. Additionally, car- 
peted surfaces frequently have dips and ridges due to 
variations in the underlying supporting surface. Replace- 
ment of the squeegee by a pair of vacuum shoes enhances 
the application of suction to the carpeted surface. En- 
abling the shoes to mutually articulate further enhances 
the application of suction to the carpet, permitting the 
shoes to individually follow the dips and ridges in the car- 
peted surface. 



[0013] Other objects, features, and advantages of the invention 
should be apparent from the following description of the 
preferred embodiment thereof as illustrated in the accom- 
panying drawings. 
Brief Description of Drawings 

[0014] Figure 1 is a partially exploded perspective view, with 

portions in phantom, showing a power scrubber as modi- 
fied in accordance with the present invention. 

[0015] Figure 2 is a partial elevation view showing a manner of 

operation of the modified power scrubber in accordance 

with the present invention. 
Detailed Description 

[0016] Reference is now made to the drawings wherein like nu- 
merals refer to like parts throughout. In Figure 1, an auto- 
matic or power scrubber 10 is shown, having a front drive 
wheel 14 and a pair of rear support wheels 18 (only one 
shown in Figure 1) that permit an operator to ride during 
the performance of various cleaning operations. The 
power scrubber 10 functions as a support framework for 
the present invention, and by itself, is well known to the 
facilities maintenance industry. 

[0017] Such riding scrubbers are known for use with hard floor 



surfaces, and in a presently preferred embodiment, tlie 
power scrubber 10 is an adaptation of IVIodel 7100 offered 
by the Tennant Company of IVlinneapolis, Minnesota. 
Tliese scrubbers are provided witli a power brusli platform 
22 that may be lowered by the operator when in use and 
then raised when in transit. The brush platform 22 will ac- 
commodate either disc or cylindrical brushes; with a grav- 
ity feed system providing a cleaning solution that is re- 
leased into the brushes/discs as they rotating. Addition- 
ally, although not shown in Figure 1, as originally 
equipped, the power scrubber 10 is provided with a rear 
squeegee that may also be raised and lowered by the op- 
erator. 

[0018] Carpeted surfaces are entirely different from hard floor 

surfaces in the context of their cleaning and maintenance. 
In order to provide the desired deep cleaning it is neces- 
sary to utilize considerably more cleaning solution, and its 
even placement is critical in comparison to a hard surface, 
over which liquid solutions can easily flow. In Figure 1, a 
liquid spray manifold 28 is attached to the power brush 
platform 22, permitting it to be lowered to a position ad- 
jacent the carpeting (not shown in Figure 1). 

[0019] The spray manifold 28 is provided with a plurality of spray 



nozzles 32 (only one clearly depicted in Figure 1), assur- 
ing an even application of cleaning solution over the 
length of the manifold 28. A manifold pump 36 is pro- 
vided to replace the previous gravity feed, enabling the 
delivery of sufficient cleaning solution to the spray mani- 
fold 28 through a manifold supply line 38. A pair of feeder 
lines 42 supply cleaning solution to the manifold pump 36 
from a cleaning solution reservoir (not shown) located 
within the power scrubber 10. A pair of power cords 44 
provides electrical power from an on-board battery (not 
shown) to the manifold pump 36. Control over the opera- 
tion of the manifold pump 36 is preferably obtained by a 
manual switch (not shown) located in a position that is 
convenient to the operator. 
[0020] Immediately adjacent to and behind (in the context of a 
forward direction of travel) lies a pair of cylindrical scrub 
brushes 52. Supported at points of attachment (not 
shown) to the power brush platform 22, the scrub brushes 
52 are caused to counter-rotate relative to one-another 
by a brush motor 56. In this manner, the cleaning solution 
is driven further into the carpeting by the first of the 
scrub brushes 52, and then "lifted out," along with any 
deeply imbedded particulate contaminants, by the trailing 



brush. An outer sealing rail 58 is located along either side 
of the power brush platform 22 to contain the cleaning 
action within the area worl<ed by the scrub brushes 52. 
[0021] In this manner, and with the power brush platform 22 
lowered into position, cleaning solution applied through 
the spray manifold 28 is worked into the carpeting located 
within and between the outer sealing rails 58 by the 
counter-rotating scrub brushes 52. The majority of the 
cleaning solution is then removed from the carpet using a 
vacuum blower 64 that is contained within the power 
scrubber 10. 

[0022] The suction created by the blower 64 is applied to the 
carpeting through a pair of vacuum shoes 68 that are in 
fluid communication with the vacuum blower 64 through 
a vacuum manifold 72. The liquid flows to the vacuum 
blower 64 through an intake hose 74. The lifted cleaning 
solution is then delivered by the vacuum blower 64 
through a discharge hose 76 to a holding tank 78 (shown 
in Figure 2) located within the power scrubber 10. 

[0023] To maximize the suction being applied to the carpeted 
floor, it is important that the vacuum shoes 68 are main- 
tained in close contact with the floor at all times. The 
power scrubber applies a downward pressure on the 



shoes 68 through the same mechanism that raises and 
lowers the shoes 68 into position. However, since dips 
and ridges exist in virtually every floor, it is essential that 
the shoes 68 be able to independently move relative to 
one another. A connecting bar 84 is attached to each shoe 
68 in a hinged connection, permitting each of the shoes 
68 to articulate relative to one another (mutual articula- 
tion), thus maintaining each in close contact with the car- 
peting (not shown in Figure 1). 
[0024] The manner of operation of the power scrubber 10 in ac- 
cordance with the present invention is best shown in Fig- 
ure 2. The power scrubber 10 rests upon a carpeted sur- 
face 92. When in a cleaning mode, the power scrubber 10 
moves along the carpeted surface in the direction of arrow 
A. Additionally, the power brush platform 22 is in the low- 
ered position depicted in Figure 2, placing both the liquid 
spray manifold 28 and the scrub brushes 52 adjacent the 
carpet 92. 

[0025] A cleaning solution reservoir 96 is provided within the 

body of the power scrubber 10, with appropriate hoses to 
allow cleaning solution stored within to flow to the mani- 
fold pump 36 upon its activation by the operator. From 
there the fluid is pushed through the manifold supply line 



38, into the liquid spray manifold 28, and out through the 
plurality of spray nozzles 32 and into the carpet 92. 

[0026] A layer of cleaning solution 98 is depicted as being 

formed on the carpet 92 as a result of such sprayed appli- 
cation. The pair of scrub brushes 52 interacts with the 
cleaning solution layer 98 and the carpet 92 to provide 
sufficient agitation to loosen built-up dirt and soiling 
agents and suspend them in the layer of cleaning solution 
98. The vacuum blower 64 removes this layer of cleaning 
solution and suspended soiling agents, with the suction 
applied to the carpet 92 through the pair of vacuum shoes 
68. The cleaning solution and associated contaminants 
are conveyed from the vacuum blower 64 to a waste 
reservoir 102 through the discharge hose 76. 

[0027] The application, agitation, and pickup of the cleaning so- 
lution are critical to the proper functioning of the power 
scrubber 10. In a preferred embodiment, the manifold 
pump preferably provides a 2-gallons/minute rate of flow 
at 70 to 100 psi. A suitable pump matching such require- 
ments is a 36-volt pump marketed by Shurflo Pump Man- 
ufacturing Company of Santa Ana, California, as Flow-Jet 
Model 02135332A. 

[0028] The even, continuous application of the cleaning solution 



to the carpeting is preferably obtained tlirough the use of 
a 6-jet manifold spray bar having overall dimensions 
15-7/8 inches by 6-3/4 inches by 1 inch. The orifice size 
of each jet is preferably 0.015 inches, and the jets are 
each set at an angle of 110 degrees to the horizontal. The 
manifold may be fabricated utilizing available parts, such 
as the spray bar offered in Tennant Part No. 230407, and 
the nozzles provided on Spray Bar Tennant Model No. 
230407 (Tennant Company of Holland, Michigan). 

[0029] A carpeted surface requires a specific type of brush, one 
that will gently agitate the fibers, and not the abrasive 
type of force need for smooth surfaced floors. A suitable 
brush for this task would be a cylindrical brush of 4 
inches in diameter and 28 inches in length. A blended 
black polypropylene and white Nylon (gauges: Black .020; 
white .025) of alternating black and white rows is suitable 
for the majority of carpeted surfaces. These types of 
brushes are available from, among others, Flo-Pac Corpo- 
ration of Fontana, California. 

[0030] It is important that the carpeting be thoroughly dry before 
returned to service, and the greater the amount of clean- 
ing solution that is removed, the faster such drying will 
occur. The vacuum motors designed for smooth surface 



floors are not sufficient for carpeted surfaces. A preferred 
vacuum motor for carpeting would be a 36-volt, 3 stage 
motor providing 110 inches of water lift. Such a motor 
may be obtained from Nilfisk Advance, Inc., of Plymouth, 
Minnesota. The vacuum shoes through which the vacuum 
is applied to the carpeting may be fabricated out of ure- 
thane or stainless steel of 21 inches in width. When the 
two shoes are positioned together, they create a com- 
bined vacuum pickup area of 32 inches in length and 1/2 
inch deep (wide). Our invention has been disclosed in 
terms of a preferred embodiment thereof, which provides 
a riding scrubber capable of cleaning carpeted surfaces 
that is of great novelty and utility. Various changes, modi- 
fications, and alterations in the teachings of the present 
invention may be contemplated by those skilled in the art 
without departing from the intended spirit and scope 
thereof. It is intended that the present invention encom- 
pass such changes and modifications. 



